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Cpds . contain a tetracyclic cpd. having collagenase inhibitory 
activity blended with a cpd. having antiinflammatory activity or their 
salts. 

The prepn. involves adding a cpd. of formula (I) to a cpd. of 
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USE/ADVANTAGE - The derivs . are useful in the treatment of 
diseases accompanying inflammation such as articular disease mainly 
caused by infection, e.g. articular rheumatism, osteoarthritis, Reiter 
syndrome, Lyme disease, periodontal disease, corneal ulcer, cutaneous 
ulcer epidemolysis bullosa, etc.. 

The collagenase inhibitory activities (IC50) of the cpds. shown in 
examples are 3 x 10 power (-3) to 1 x 10 power (-3) M compared with that 
of DMAT is 3 x 10 power (-4) M. The daily dose is 10 - 1000 mg in 1-5 
portions. For external use, a pharmaceutical compsn. contg . 0.001-10%, 
pref. 0.05-5%, of the tetracycline derivs. is used. 

In an example, to a soln. of Flurprofen (14 3mg) in THF (5ml) was 
added DCC (122mg) and the mixt . was stirred for 3 0 mins . A soln. of 
Doxycycline (222mg) in THF (2 0ml) and 4 -dimethylaminopyridine (2 0mg) 
were subsequently added and the mixt. was stirred at room temp, 
overnight. The reaction mixt. was purified by preparative liq. 
chromatography to give Flurprofen - Doxycycline (4 5mg) as a yellow 
powder in 13% yield with a m.pt. of 13 5-138 deg.C 
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fc> C #S fl2 L , S. Co II i ere. <n *fi & [Ann. Rheum. 
Dis.. 372<1989)# i& ] C ^ , «fc * 10 15 £ # 

6L, 4XlO <t f@a>*SflB£3Oml0)MAF 
1 2 ig *& (1 0%^S&^Ifllit«:^^) K & « L fc 
<0 B * 1 50cnl«l7.5^3 ( m « # 9 * ) 
ft) + T- * 5 % ft 82 # * - ft ft 7K & $1 £ * O S ft 
» H ft T * 3 7T:T*tl,fc. ff*B3-4Bi: 

h«*at*T-j«WLfe«*jai?(*«7 — s h « ) » 

«F & * 3 0 m 1 1 2 jftJllitiSft (3 04 

ffi/ml rot S * 'J □ > t t > h * -f > # - n -f 
* 1, la ( Geniyme *t ft , * H ) * 0. 4 % 
9^ (Sigma ft ft , * IS) £ 
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[ ft £ . 4 . 247( 1 984) * KM C 8E t> T , h U ^ 

(Sigma *tft) tTTISllitLTiJtta^yt- 

[ftffi. 1 ,123 (1984) ^ JS ] C*tTWELfc. 
C 0> # t£ & i* * 3 5^0SSTi:l^raT-3,5 
- V > 1 H -g I VOL I L T & Sb 

fe.. 

tt JK * ft S>* * * ^ * ^ * * * K (DMSO) 
* 1 0 0%tltlS»^ftH10U:tMES 

*** n m u & • 

s *s * £ s& i ^ t- ^ ^ • 
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jbijk* f-ctc, f - 

DC, R-CTCte«tt;R-DC«)ffiKffittDM 
T.CaxtfR-TCO««*ttDMATi y * * 
iVR-NaCO^Ttt 1 X 1 0°Mfl)»*^3 



c m ft s fir m ] 

F-TC, F-CTC, F-DC, R-TC, 
» ft fi t f ^ T- * i 5 v h£fflHT0>*54f=> 

9-f**-*lfttt?vl* ( 7 iB * ) £ 1 W 8 US 

fcUK^c^^fe. ^ a * (X) - t> ? - y 

(Picnin A®, &*<fc^Br5EF?rft) £ & S & 

§4) fcJ8t»T6#ra**'C»l£l*fc. # Iff # » 
<7D{Et©^^J?!£^ai:L, 1 «f W © © » Iff « * 
ro&ifc*> U & . 

S * «Elftai^ttSI«S:igtCl0%7'5trT=J 
ATKS&cfiiBU, g □ ifi: 5- u £ . ft 5- ft tt 

lOxnlX'kgiiLZi. 
St S» *S * 
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If IB ¥4-178359 (7) 

«Biai4DMATi:lt(SL«l'3 5yt-1?a« 

- -tf ffl * Sft *'* * f '* # . F*J:VR-Na4:H 
3<7Dct-i>^*&B3CDT- h v +>" *f -7 'J > S* i* {* t* 

$ n & . 

It L,;**,|fc^£#-i£-«£<Z>^&> ft *= w" » 

J&t=?f&T&y« S ReiterSK fif , Ly me *S ft fcT 
tft IB , *A*ftfi*fl>»*K*»t-* 
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Jg2R* &*^*=* F-TC, F-C 

TC, F-DC, R-TC, R-CTCfii^R 
_DC0)«S**Sttk ! feKF;B.i:t5R-Nai:t^*I 

CTC, F-DC, R-CTC)3J:lfR-DCfl) ^ ^ ^ 

w , a. *k *k a *k i« * a^LfcKffljaatfctT-fiifc^TSft. si *s 

& x * * *J , » M m . B » *K y * * - *K U J:lF*^t;u«C«»t 6&«)ica^tft«»fi 

D*:7*Jft**^tM i^A^lf^i. * J5SC « cffln6ft***»fc.L'Ttt 

finfflJW^iiltttftitll, j&Mffl, *W*K « «^lf*a>t,0* f 4t*fe>n6. (a) * * *I *> «fc 

W *K « #J ( W * JW\ * > * *K o - * a > » *> * * » * « A. fcf » » * 0> » * v-h-;u, * * * 

* * * c ) , a # *K a * JW * * * « * * * # *K a * : <*>> * ^ «l . « * « * * * * * * * ^ * * 

y =. * > h »K * y - 2* *K ?L ft £ # * * n-.^J5J:ifte«>-fe^D-^»**- 7 JU * > B* 

a ^ ig , t' 5 f V v # ij ; ^ t d 'J K ft I? ; (c) 

^h?*-f*y * * * * saw* «*.t£<ryty>«:^ ; (d) jb « *u w 

m . HftC»T *««tt&^Ci y *«f * 3S 3c* * tt * ;i/ * 9 * , £^Kt h'J^t; 

$ *< , tt d ffi © * »\ tt»3W*.jft*«©» if : (e) « K S & 3J > W * tf 5 -r > ft * ; 

a**AlA*&y lO~1000mg<7)*SBfc (f )W R ft ffi IS ft . 0iJ^tfm4iaT>^-OA{b 

T * 3 k * ? X* £ * c©tt^*%10ia*fc<*» & ft £ ; (g) & S3 i£ tt n . W^.tf"fef^7^3 

@ca-i*xtt*-r*c- * t # n « - ;i/ , ^yiry>*;*^7u-hft*; (h) & 
o*j8<8*£-c«, ^h7-9--f^y>«*»kL 'J * > h * -f hft£ ; 

TiSffiO. 0 0 1 - 1 0 % v £ U < tt ift £ ( i ) ft ft *U ^^7y>»*^v 

0. 0 5 — 5%«>«IWtLX«ffl'rftfl)* f J:^. O A , X-^TyvB*-****'**, h * «> # y x 

h 5*^^ y >»**ttaa«:*a fu>^ya-^«:^. tt«*s*lf**1s;i/»ic 
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(i&flrffl^*b*i&aS8K x. > s< U zf (envelope) 

o<*3fcJ*i?e*. ffi 3g (c j£ 3f£ -f & rt> £ 58 T 
£SgiW&J&&Cffl^'=>aT.a#&fcfttx #! 3L 

tf * y if u ><r 'J 3 - Jl/, fli K ( flj X. =5 =J 7 

i* s ffi£&tt0>7JU:3 — Ji/x^^juiefcT) * fc tt w 

. # y x ^ u v y n - ;u , f> y =i > , ^ 

- # R JW , t»I ;i 9 <7 h - * , * * » 4r -f * > # 
ftftTJK-OA, >T 4 m tf Jl> O i* , # »J 7 5 

-> a ft * v ^ -r 7 y a 7 =j — ;u , # y # * x 

f 1/ > V Jl/ ^ ^ ^ V A £ * > X'* f Jl/ t fc' ) «? 

a « <* # r «u *teAtt-fe;i/o-*» * * * s* ft 

r;i/^x^A, A > J* -f K „ » 3£ * h 9 A > 

« & . * & * £*v6**Ti0*?raiBJStteK:e*fe 
*K ft ft flK ^fSfcJ:tfftl**llDfe ( «*l * o 
^i, a - A y .tt fir * ) ( « * * v * 

y lft w 

tt T c . *R^^l.ftWt:K^T4. & is * Jft 

HIM 1 

■7AAt^^D7x> 143mg ( 0. 6 S 'J ^ A ) 

c i; ^ n * i> A * A sK £? 4 5 K 122»g < 0. 6 
5 'J * JU ) Ull i T ft I? I fc . 30^ « , T C 222 
»g ( 0. 5 5 'J * A ) f h 9 t K D 7 5 > 20ni« ^ 
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# T- S * . xTa*/;u^^u-tctl, #1 tf S ??? 
ffl^e»iL&(RNSffr. W*.»*0na7;i/*a#{t 

*h ttiB^&ijmaififtKtt. w *. w: s a » » 

j»««J:tf#l ft » ******** 

^ & C * T T- g * . . 3^ £ # 1R #J <*> W LTK, 

x ;i/ r ^ - A , -f v ^ a t: ;u 7 ;u 3 - ;u , ft 

6* x ^ , » » y f ;u . > s? ^ r ;i/ a - ^ , * 

Af»/<V5?;K ^Dtfb>^'J3-JK :>* * f 

il/*;bA7 5 K, ffl C #J *. t* S£ 7t £ fa , 7 - 
^ > K , ^ ffi 3 3 t lili , & ffp ifc if ) , 

•tr y > , f h ^ t k n 7 a -7 y a 7 ;u => - a , 
y x^u>-yy 3 — A * v;i/t; ^-JHOIilKKx 

afcTU>^'J3-;i/, XBDSttff < W *. tf x h * 
20 mgfeHP^x — BtmiST-SE^Lfc. K^S^ffi 

- R-6 o, y -f v - ( «e ) 

£-*TX*(*)tfc«* J A I GEL— 1H *t7A, 

70mg ( «E * 25% % HI Jft 141— 143 *C ) * & fc . C 

»H-NMR^<fifi (ppra.CDCl,) : 
3.S8, 3. 82 (1H, q, A r -C H ( C H , ) COO- ) ; 
3.2-3.4(lH t m, 5a-H);2. 5 2 ( 6H. N - < CH 3 ) » ) 
**C-NMR#*#T$ (ppn, DMS0-de) : 

JR R T C fl) C-12aC »JKS*V&S/^^^l/5 = 
73.3*^ 5 e81.9.81.6K»» L , « » 7 A A tf 

JdCf&KSttS i/^^JU5=175.4^ff=173.2 
(C^lftUfc. I «) I t A* 1 ? > T C CO 12a-0H t 

C i: ^ H E 2 ^ t . 



F D - M A S S : m/e = 6 7 1 ( H+ 1 ) 

z. t & m & z tit- . 
% m « 2 

I? - t r g) ^ £ 

7JbM^^D7x> 500n>g (2.05 U K S 

L, STKTft^ l W « a » I* * . 

BcJBET c ift 18 U , * <o J£ £ C a :/ i? > lOmlfc an a. 

t«et^»I6u. w & n m. ic * > ■a.* io«i* no 

444»g (l.OSU*^) * 4 - V * * JU 7 5 J tT U 
5? > 250mg (2.05 'Jt^) ofh^tiKa^^V 
IObIS ffi * »D a. fc . SfiT*i& 2 

ttmur-. & as £ * ifc , «£ ** * * » * . & *> ti 

fciftffii££#$t&#'?n^^^^^"'- < L C - 
09ffi, e X JAIGEL-1 H 

F D - M A S S : n/e = 673(M + l) 

Ktt W 1 Cfiv»TTC 222igCft^TCT C239 

fftffKiiCi^ fe «fr 5fc 65mg ( J& * 18% % 
lfcj&138~140 V) £<D*>G><0#*T#* 
£ JK T C S% T . 

*H — NMR##Tff (ppn.CDCl,) : 
3.84,3.88(lH,q, Ar-Cfi(CH , ) GOO- ) ; 
3. 3-3. 5 (IK, m, 5a-H) ; 2. 42 (6H. H- (CftO * ) 
"C-NMR^tfff (pp».DHS0-d«): 

K C T C AO C-12aC »RS*l5 *s V + 
& -73.3ft* ff "81. 3K f* flft L * K»7^^tf^ 

C»*S*i*S'^^^5 =175. 4tf 5 =173. 2C 
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fi£W 1 T- 0> * f^J — ©^<frfe*S4^.4F- 

T C 92m* % % fc . 
£ fi£ ffl 3 

p - t n <n ^ et 

SC IS ffil 1 C J3^T7^^K^D 7 x >U3igC 
ftiTD*V^D7s> 157ngt ffl ft ^ B SI 

*fe»*47mg (4**15%, »jftl36— 138 ) % 

'H-NMR^tfi 5 ( ppin, CDC1») : 

7. 48 (1H, t. 8-H) ;7. 0 7, 6. 9 5(2H,d. d, 7-H, 9-H) 
3. 85, 3. 82 (1H, q, Ar-C(J (CH » ) COO- ) ; 
2. 48(6H, N-(CH,)») 

'»C-NMR#*T$ ( ppn, DKS0-d«) : 

® # T C (35 C-12atc # JR £ *v & >7* Jl/ 5 = 
73. 3ft< 5 -81. 2C & » U > JJ[fin*V^a7* 

S *i & v ^ Jl/ 5 = 17 5. 4 ft* 5 *173. 2C # ft L 
t - m z <» Z £ & *> + T C & 12a-0H^ o * V :/ 



^ «j U . :<OC t^^>> CTCO 12a-0Ht 
7 JHI/ IT ^ D 7 x y#x*?--rt/|**0TH6 

F D - M A S S : m/e = 705 (H + l) 
CT CT-*S3k* T lfiE* ftt » 

J||«lCfi^TTC 222mgC « * T D C 222ng 

ag ( ifc* 13% * » J* 135— 138 V ) t »fe . 

1 H - N M R # *T 5 (ppn.CDCl.) : 
3. 90,3. 86C1H. q. Ar-Cfl(CHj)COO-) ; 
3. 2-3. 3 (1H, ■ , Sa-H) ;2. SI (6H. N- (CH») «) 
'»C-NMR#*T$ ( ppo, DKSO-d.) : 

JS«DCfl)C-12at»JKS^*^^^^ff ,s 
73. lft< 5 =81. 5tC ft U » «»7/l/^e^a 



7x y<o*^u ^tf^^fcaRK 
m JK S n «> ^ ^" ^ 5=175. 4 5=173. 2*C# 
ft I, . r © w * * , D C <B 12a-0Hfc 7 JU 

*f a b s ^ t < 

F D - M A S S : n /e = 87 1 ( H + 1 ) 
I? ffi « 6 

USEEWl \z & \,* X 7 * X rf V ? * > 143ogC 
^^LTD#V^07xV 157ngfe ffl ^ O T C 

222«gC ftiTCTC 239ng* ffl * & # » ^ «£ #J 

fe» *22»g (ft* 7% , « jft 133- i37 -C ) % » 

*H-NMR#tfT6 (ppm.CDCL,) : 

7.48C1H. t.8-H);7. 12.6. 8 9 ( 2H , d f d, 7 - H , 9-H) 
3. 88. 3. 82 (1H, q, Ar-Cd (CH 3 ) C00-) ; 
2. 48(6H, N : (CH a )a) 
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ij C _NMR##t$ (ppm,DHS0-d«): 

JK ft C T C <D C-l2aC J|J5S*i5^^t^ 
S -73.3*5 6 «80.9C&ft U , K ft o 4f V * o 

f& JK £ ft * v * * ^ 5 = 175.4** 5 =173. lCg 
ft L fc . : © : , CTC <B 12a-0H* D 

^v^o^xV*^*^^*^ 1 - 7 ^*^ 
# w « s ft & • 

F D - M A S S : n / e = 7 0 7 ( H + 1 ) 

SE J6« 7 

p, - p f. g) ^ a 
■ Htt« 1 C *S ^ T 7 Jl/J^^°7x V 143aglC 
«*.Tn*V*a7*> 157«g* « ^ , T C 222mg 
(Cf^jL T D C 22 2ng £ #3 v * * *o*U*y**5 

»uxtt«'i tnm*>RK**v****** zt 

IC J: y , *fet»*20mg (ft* 6% , MA 129- 132 



»H-NMR«*tfr$ (ppm.CDCL) : 

7. 47 (1H, t. 8-H) ;7. 13. 6. 88(2H, d. d, 7-H. 9-H) 

3. 85.3. 81(lH.q. Ar-CH(CH.)COO-); 

2. 49(6H, K-(CH,) i) 
*»C-NMR#tf?5 ( ppm. DKS0-d B ) : 

MftDC<DC-12at»JK^ft6 £/ <T ^ JU fi » 

73. = 81. 3C ft L v K»o#V^n7x 

$ n a f> v -* n> s = 17$. 4** 5=172. st^ft u 

fc'. ^roCfc^^ D C <7> 12a-0Hi: n * V * 
F D - M A S S : m/e = 673(M + l) 



bh m a ^ 

*&tflc*yfc&aft*^ h5 ^' f * ,J>91 * 



« a a * a * * # £ 
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m i 

©int. ci. * wbu» Jrrt&S#*§- 

// A 61 K 31/65 ABG 

AB J 
ABL 
ACK 
ADA 

AED 7252-^4C 
45/06 ABE 8415-4C 
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